a2 United States Patent
Uekita

US009636794B2

US 9,636,794 B2
May 2, 2017

(10) Patent No.:
45) Date of Patent:

(54) MACHINE TOOL

(71)  Applicant: KABUSHIKI KAISHA TOSHIBA,
Minato-ku (JP)

(72) Inventor: Masahire Uekita, Yokohama (IP)

(73) Assignee: KABUSHIKI KAISHA TOSHIBA,
Minato-ku (JP)

(*) Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35

U.S.C. 154(b) by 23 days.

(21) Appl. No.: 14/729,744

(22) Filed: Jun. 3, 2015

(65) Prior Publication Data
US 2015/0367474 Al Dec. 24, 2015

(30) Foreign Application Priority Data
Jun. 18,2014 (IP) e 2014-125248

(51) Int. CL
B23Q 17/22
B23Q 1/54
B23Q 17/24
B23B 39/14
B23B 41/16

(2006.01)
(2006.01)
(2006.01)
(2006.01)
(2006.01)
(Continued)
(52) US. CL
CPC .......... B23Q 17/2275 (2013.01); B23B 39/14
(2013.01); B23B 41/16 (2013.01); B23B 49/00
(2013.01); B23Q 1/5462 (2013.01); B23Q
15712 (2013.01); B23Q 15/14 (2013.01);
B23Q 17/2428 (2013.01); B23B 2215/76
(2013.01);

(Continued)
(58) Field of Classification Search
CPC B23Q 17/2275; B23Q 17/2428; B23Q 15/12;
B23Q 15/14; B23B 39/14

USPC oot 33/520, 543, 632
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

6,960,052 B2  11/2005 Lutz et al.
7,938,602 B2* 52011 Ota ...coceovvevenne B23Q 1/4857
409/201
(Continued)

FOREIGN PATENT DOCUMENTS

EP 1308 239 A2 5/2003
EP 1308 239 A3 5/2003
(Continued)

OTHER PUBLICATIONS

Extended European Search Report issued Oct. 16, 2015 in Patent
Application No. 15171241.1.

(Continued)

Primary Examiner — Daniel Howell

Assistant Examiner — Alan Snyder

(74) Attorney, Agent, or Firm — Oblon, McClelland,
Maier & Neustadt, L.L.P.

(57) ABSTRACT

The machine tool 1 for machining a hole 3a of a desired size
in a workpiece 3, includes: a main shaft 30 holding a tool 2;
a spindle unit 40 including a spindle 41 which holds the shaft
30 rotatably on the axis r of rotation, and a housing 42 which
covers the periphery of the spindle 41; a drive unit 50 for
holding the unit 40 tiltably with respect to the workpiece 3
held by a holder 20, and for moving the unit 40 relative to
the workpiece 3; a mount 70 extending from the housing 42
toward the periphery of the shaft 30; and a control section 90
which, based on the results of measurement by distance
measurement sensors 82 held by the mount 70, controls the
unit 50 so as to correct the inclination of the shaft 30 with
respect to the workpiece 3.
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